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The growth of the amount of vehicles has leads to many problems. To solve these problems, I did a research 
about ridesharing. Ridesharing is a pattern of transportation in which people with similar itineraries and time 
schedules utilize spare seats in the vehicle and share the travel cost [2]. In this paper, I came up with a new 
mathematical model to solve the ride-sharing route choice problem and experimented it in a virtual traffic 
scene. According to the result, my model performs better than the previous one. 





The increase of vehicles led to many problems such as 
traffic congestion, the occupation of city space, air pollution, 
and the over-consumption of energy. There are too many 
unoccupied seats in the moving vehicles which is a large waste 
of resources. Therefore, the solution for the increasing vehicle 
seats waste can be helpful to these problems. 
（２）Ridesharing 
As the literal meaning, Ridesharing means sharing a ride. It 
doesn’t matter whether the passengers know each other or not. 
As long as they have similar or coincident travel plan which 
including the factors like origin, terminal and time schedule, 
they can share a car. 
（３）Study Status 
So far, most study in the field of ridesharing are about the 
fundamental theory of ridesharing such as the current status 
and tendency of ride-sharing, the organizing pattern of 
ride-sharing and so on. The researchers have done many 
qualitative analysis upon many aspects of ride-sharing which 
have enriched the ride-sharing theory. There are also some 
researchers who have done some quantitative analysis. 
However, research on the ridesharing route choice are almost 
about mathematical models based on one-to-many organizing 
patterns. Moreover, the factors and constraint conditions are 
comparatively simplex. For the calculation of the mathematical 
models, they mainly utilized heuristic algorithms and greedy 
algorithm [1]. In Zhou’s paper [1], he came up with a 
mathematical model and applied it in a virtual ride-sharing 
scene as an experiment. Nevertheless, the scale of the traffic 
scene is relatively small. 
（４）Main content of this thesis 
In this paper, I proposed a new mathematical model and 
tested it in the same map with Zhou, but I enlarged the scale 
including the amount of vehicles and passengers. Finally, I 
have got an optimal route which has a better performance. 
 
２． Mathematical Model 
（１）Fundamental definitions 






















３． The Proposed Algorithm 
（１）Introduction of Genetic Algorithm 
Genetic Algorithm originated from the computer simulation 
study of biological systems. It is a random global search and 
optimization method developed by imitating the biological 
evolutionary mechanism of nature, and draws on Darwin's 
theory of evolution and Mendel's theory of genetics. Its 
essence is an efficient, parallel, global search method, which 
can automatically acquire and accumulate knowledge about 
the search space during the search process, and adaptively 
control the search process to find the best solution. 
（２）History of Genetic Algorithm 
（３）Process of Genetic Algorithm 
Genetic algorithm is started with a set of solutions called 
population. A solution is represented by a chromosome. The 
population size is preserved throughout each generation. At 
each generation, fitness of each chromosome is evaluated, and 
then chromosomes for the next generation are probabilistically 
selected according to their fitness values. Some of the selected 
chromosomes randomly mate and produce offspring. When 
producing offspring, crossover and mutation randomly occurs. 
Because chromosomes with high fitness values have high 
probability of being selected, chromosomes of the new 
generation may have higher average fitness value than those of 
the old generation. The process of evolution is repeated until 
the end condition is satisfied [23]. 
  
Fig 1. Process of Genetic Algorithm 
（４）Advantages and Disadvantages of Genetic Algorithm 
Genetic Algorithm performs well in hierarchical search, 
which can quickly find out all solutions in the solution space 
instead of getting trapped in the rapid falling trap of the local 
optimum. By means of its internal parallelism, it is easy to 
proceed distribute computation, and improve the speed of the 
computation.  
However, the local search ability of Genetic Algorithm is 
not satisfactory. Pure Genetic Algorithm is relatively 
time-consuming. Furthermore, the search efficiency will 
decrease as the computation proceeds. In practical applications, 
it is easy for Genetic Algorithm to lead to premature 
convergence problem. 
 
４． Simulation Experimentation 
（１）Introduction 
In this chapter, I will introduce my simulation 
experimentation and the result, then I will do some discussion 
about the result. This chapter was divided into several parts: 
parameter settings, results and discussion. For the simulation 
experimentation part, I referred to the simulation 
experimentation of Zhou’s thesis [1]. I used the map of Zhou’s 
thesis, but enlarged the scale of the experiment. 
（２）Parameter Settings 
The parameters’ settings of the genetic algorithm are: 
population size = 80, number of generations = 100, crossover 
probability = 0.4, mutation probability = 0.1, and select 
probability = 0.8. 
As shown in Fig 2, there are 9 stations. In the virtual scene, 
there are 3 vehicles, each vehicle can contain 4 passengers. 
There are 9 origin-destination pair travel demands. The 




















Table 1. O-D Pair & passenger amount 
（３）Results 
Fig 3. shows the process that Genetic Algorithm found the 
optimal solution whose value is 138. Also from Fig 3. we can 
find that the algorithm has converged within 20 generations. 
The optimal route plan which includes car number, optimal 
route and optimal cost has been shown in Table 2. 
 
Fig 3. Genetic Algorithm Program Process 
 
Car No. Optimal Route Optimal Cost 
1 2-6-8 10 
2 6-3-4 14 
3 3-6-9-6 26 
4 5-2-1 21 
5 4-3-6-5 20 
6 1-2-6 16 
7 7-4-3 11 
8 8-7 5 
9 3-6-9 15 
Table 2. Result Data 
 
（４）Discussion 
According to the result, it is obviously that the cost and 
resources consumption were cut down which tell us that 
ridesharing is a effective way to cope with the increase of the 
vehicle amount problem. What’s more. It is a good solution for 
the problems caused by the increasing vehicles, such as traffic 
congestion, the occupation of city space, air pollution, and the 
over-consumption of energy. 
However, the scale of the simulation experimentation is still 
not large enough which made it is not close to our real world. 
Moreover, on account of the poor scale, we didn’t utilize more 
complicated algorithms by means of which we probably can 
get better result. 
Therefore, my next task is to improve my simulation 
experimentation. In addition, the mathematical model in my 
thesis is not complicated enough either. This will also be my 
task in my future study to make it closer to our real world 
which will produce more value to the study of ridesharing. 
 
５． Summary 
In this thesis, I concentrated on ridesharing – a solution for 
many society problems caused by increasing amount of 
vehicles. I came up with a new mathematical model for 
ridesharing, and realized it in the simulation experimentation 
using Genetic Algorithm. The result of the simulation 
experimentation showed the effectiveness of the mathematical 
model and the efficiency of the algorithm. 
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